nallK Patent Application .191GB <»,2336383 <,*A 



{431 Date of APubAadofi&IOLttM 



(ZD AppHwtton hto ffOWn J 




CM) INT a" 






D1S 43/00 


(221 DateofFaiRg U4l1t9t 










<52> UKaflbMonQ> 


130) Priority Data 




CtPFJF 


OH tOOBI 711 (32) UjMJSH 


(33) US 








mi fttummfnt fltad 






wommczsa wormwA us mora a 




US MM6IA 












<S« Raid of Scat* 




taavtae* 77027, 


UK CL Won Q > ClF KJF 






ma* i»i4iwamano 


(721 Imcftorfs) 

iMMMVtl 






(741 rtiwe AjfdrMs for tifviM 












T7t Oum Victoria StfMt LONDON, EC4V 40, 
Uafcail Klnaitnm 





(64] AbctraetTWe 

Exaoandabae wi 



tS7> A woUboro cwnpltion tool imrnbty compete— > perfor a ted body (201 mode of on expondabte wmiiii 
a filter asaambry (26) mounts over the body end covering ft* perfofattorie (14L arwJ a tool acting to expend the 
body and the fitter ao that the IBtar movae toward* the eurfaee defining the waflbore. The assembly may atao 
Include • protect** cover C32) for tfee fitter which It removable rjovmhoee. The expandable materiel may bo 
corrugated end then assume i rounded ettapo oftar expansion by die tooL Tho assembly may atao comprise a 
nktutvm nortf C2S> between the body o»d tba ffitar to coppon tho fleer to tho atoo of the porf uradona. Th a 
perforated body may cornprtse a aoQmont of a coOed tubing whfcri may ba flexible end tha open parte of tha 
perforations rnoy comprise up to 40% of 
flexlhie open ceU structure aUn to a tponga matarfat 
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Al Least one drawing orioinaWy Hied was informal and tha print reproduced here b taken from a later Med formal copy. 



09/18/2000 18:34:13 page -1- 



Best Available CopY 




22 



30 2 




FIG. 1 




FIG. 2 




FIG. 3 




FIG. 4 



09/18/2000 18:34:13 page -2- 



2336383 



TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Bam A. Vol 

FIELD OF THE INVENTION 

ered on coiled tubing where the tubing can also be expanded against to 
screen to push ft against to wefcom. 

BACKGROUND OF THE INVENJ MTN 

In typical completions In the past metallic screens have been inserted 
on rigjd or coifed tubing into azoneh to we^refor productoa Prior to 
producing the zone, sand particles were delivered outside to screen In a 
techfdquelowwnasgnwelpaddhg. Screens have also been used that come 
piepaetod wilh a sand layer » an aftama^ 

techniques or to be used in coriliaxatmw* to ptacerwrt of sandal 
to screen. The gravel packing procedures especialy to horizontal compfe- 
toons tott uncertainties as to wtothar to sand ned been suffice 
uniformly to the annular space so as to provide an effective gravel pack. 
Additionally, the gravel packing prooedure took valuable tfme to accompish 
and teo^ to use ot surtsoe eo^tomert 

mem in the weBbore. Another disadvantage of traditional gravel paddng 
procedures is that an annular space aroimd to screen had tote teft so that 
the gravel oouJd be placed there. The end result was to Inside diameter 
within the screen was necessarily amai to allow tor the presence of the 
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annufar space. This constriction In size coutd also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drSHng techniques, partioularty in unconsolidated for- 
mations, the drilling mud would iam a barrier adjacent the weObore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation for pro&Jdng a formsfion is to leave the weObore 
in Its drilled state so as to create the (east amount of disturbance to the for- 
mafion which has just been driBed. Traditional techniques leaving an annular 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would aflow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wel as krompafibUities between the formation and the fluids 
used to convey the gravel 

SUMMARY OF THE BWPTnON 

One of the objects of the present Invention is to allow a weS to be 
produoed through a screen without the need for a gravel pack. This objective 
is acoompBshed by the placement of an expandable screen that can move 
radially outwanfly when placed at the desired location against the wettbore 
and be porous enough with sufficient open area to aaow production from the 
formation Another objective la to be able to easily place the screen in the 
desired location. This objective is met in one way fay using cofied tubing 
whkftcanbepreperforatedfcrasup Another objeclive Is 

to protect the screen during de&ray to the desired location In the weBbore by 

2 
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a providing a (feposabto^ 

Bftarpn^tocafion of the screen In the v«^. These and other otjecfives 
^nianner in which the appare^^ 

*«are*^desoribed below ta««descnption of the preferred embo<fi- 
merit 



PR1EP DESCRIPTION op t^p ct\* W"?* 
Rgi^lbeea^vtewofadevte^ 
tus expanded aoabttt the wedbora. 

Figure 2 b the section vfaw along Bnes 2-2 of Rgurei. 
Rgure3tefheeecflonvlewofRoure28fK)vmb^ 
inner tube against the fftering materfaL 

Rgum 4 is a segment which can be rolled longftudlnaJlyoreplraaylnto 
flextte tubing which gives underlying oupport to trie tiher or media. 

DPAILgD DESCRIPTION OP Tffft pppFERRgp PMRnrwu^ 

The preferred erntwoinertte lustra^ A 
cow reel 10 carries aconlnuouslano^ 
of^tepreterabymadetn^napartor^ 
AsseenJnFtgure^aeojTiertWhaaaplura^ 
^wangedfaajyc*^^ Theeegmem 
12can be punched forthehcte6l4crt»hotel4c a nte 
c^lciwwntechn^ueaiaJlnafvonler. Tne desirable goal Is to have ap- 
Pt^.^a30or40 percent open !«wiitotheeegiiH^12broledinto 
a tubular shape. The segment 12 <» be rolled tongftud^ 
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16 and 18 are brought together to make a longftwfina} seam which is welded 
cr otherwise dosed up. ARemaHvsfy. the segment 12 can to spfrafly wound 
60 that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wkflh of segment 12. 
This should be compared to reBng the segrnert 12 irto a bite whereto width 
detem*iesthe<flameteraftte 
aflgned and joined in a technique wefl known in the art 

The openings or holes 14 can to put on Ihe hiring made from segment 
12 toronfy a portion of the coOedtubhg string 20. The segment 12 can to as 
long as thelnbhed coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can to quickly run into ihe wrtbore 22 to place the perfo- 
rated eegmerrt or segments af toe desired locaBons. 

Figure 2 shows h section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the opening s 14 Is an 
opened grid structure which can be made from metallic or composite or other 
nonmetaific materials. The purpose of the grM 26 Is to provito a support off 
of tube 20 for the open ceti filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceil structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 is that it is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulllr^rtthrtxxjhadte.ttofmerritaierla!28 

4 
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can (hen to applied overt as shown in Figured Thereafter, wten tho mate- 
rial 28 is property positioned in the weBbore, a known expansfon tool Bus- 
trated schemeticaty as 30 to Figure 1 can be inserted irtt toe string 20 to take 
the inlllaJ shape shown in Figure 3 and expand the string 20 under the fitter 
material 28 to a rounded shape as shown in Figured As a result, the fa* 
matettaJ which Is flextie expands w» the urtderivtogtoutaraastoeshape 
oftutxjlar20changesthxnmatofRgure3toO^ 

A cover material 32 can overlay tha filter material 28 lor running fn, eo 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a Into sheet which snaps upon the sUghtest expansion of the 
corrugated tubular 20. It can be a eia&tomeric material toat literally rips at the 
slightest expansion of the underlying combated tubular 20 as shown to Figure 
3. Other materials for the cover 32 can be employed wflhout departing from 
the spirit of the invention or. to a parlioutafappficaton, (he covert can be 
cfiminated. A material which olssoKiescrbct^^ 
also be employed as a cover 32 such thatftwfll no longer beta the way when 
it is desired to put the weO In production. 

Significant expansions vohsnotricaBy can be obtained fn changing the 
shape of the tubular 20 from tne corrugated shape, such as shown for exam- 
pte In Figure 3 to the rounded snaps as sr>cv^ WhBe a particular 

f our-tobe arrangement of the corrugated shape b shown in Figure 3. ctfher 
Inffial shapes are wfthin the purview of the invention. Tha significant thing is 
that the underlying support strucsM 

of toe siring 20, as shown h Figured, is capable of votumetncafly expanding 
so as to bring the filter material 28 into contact wttotooweObore asdrffled. 

9 
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TheWfelcomjgatedshape also permits insertion in erraner welfares. The 
maial shape does not have to be corrugated, it can be round and be ex- 
panded downhoie. 

This technique te particularly advantageous In under-batenced cVSfing 
5 where circulating mud is not used, in these sftuaSons, partfcuiajty where 
shale is encountered, the advartageofthlstypeof drQBrtgc^ 
use of the apparatus and method as descrtoed. The anhtal shape of the 
wetlbore b retained by the assembly when the string 20 Is expanded under 
the filter material 28 so as to push the filter material 28 up agahst the weflbore 

10 34. In so doing, the formation can be a/lowed to flow through the fitter mate- 
rtat 28 without the presence of an annular space around toe outside of the 
fitter material. The traditional gravei packing is efimJnated and the flow area 
■^j wtttiln the tubular 20 after It has been expanded to a rounded shape teterger 

than it otherwise would have been using a traditional gravel pack which 

is reojiires the annutar space *rtto 
eter Inside the screen. 

It should be noted that it is within the purview ofthtelnventkmtopro- 
duee a formation through the use of a coiled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated wBh 

20 openings 14 can be used in conjunction with traditional gravei pack tech* 
nlques to produce a formation. In the preferred embodiment the open cell 
fitter material 28 preferably made of an elastte preferably etastorr^ 
such as Vrton is overlaid on toe corrugated tubular 20 es shown in Figure 3. 
Tho stretehable qualities of the filter material 2fi aSow Its use In conjunction 

2$ wfth an initially corrugated tube 20 as shown in Rgure 3 or a rwncorrugated 
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rial 28 when expanded toteromdedforn, The openings hn*^* 
not expand substantive the base pipe 20 exp^ Addftkttafly ooen 

»h the pertorated area s^fiww 
proper depth. 

It is also wtWn tfw purview of the stverttontoprovWeaffl^ 
*^«co»ed*blnB.tn*.ud,aa20 

without ^anyocmigaang the tube 20 ur^er the filter mele^ Thb 
assembly can be expanded in an Wfial rounded state to push material 28 
against the weflbore. 

Various known techniques b expand tne base pipe 20 can be used. 
Theuseefaltodblernat^iwtheltem^ 
fng sizes and holds the formation ft, ft. «dun« stete **en In ate expanded 
pos^assrwwnlnRgurei «P« tTKMuta 
fitter material 28 around 8 act as a perforated casing tor the purposes of 
production from the fomwfion. 

The reinforcing grid 26 can be a layer thai oveitey* the tube 20 as 
*ht^ h Rguro 2, or It can be a stwiaal c« 
2a TI»reW*cen^26can^ 

alsaiidbg*nefaftyanopen«e^ 

Ptoyw* wfo^departJng from the spW of the Invention. 

It is also within the purview of the krvenfion to use an mftiaRy round 



— r _ -~ -"»»«~'» wuwsi mraany round 

cross section for the tube 20 under the flier mateifal 28 «td rtiecharicaty 
«parrfiheeoinbinatkinagab« However, the preferred env 
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bocfmetrt invokes the use of a corrugated tube under fitsr 28 materia! so th^ 
greater volumetric expansions can occur underneath the filter material 28 to 
better position it against the weflbora 

In the preferred embodiment, the openings 14 are round. Rounded 
openings provide a better structural integrity of the tube after expansion to 
initial openings which are slotted* Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psJ can be obtained. 

It tealwwfthh the scoped 
sfon force on the conugated tube 20 to get It into the rounded posHton shown 
in Figure 2 such that the fitter 28 engages the weBbore wRh a residual force 
and, in certain conditions, pushes back the formation materials defining toe 
weltboreto enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 
rounded shape. These can include devtoes which employ a wedge which is 
pushed or puBed ftrough the tubular or any other <trtv^ device wW* entails 
the use of roBers which can be actuated radtaBy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skttod In the art wH appreciate the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainly as to the dlstrfcution of the gravel around a screen. Additlonafly, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on producfion from the zone in the wefiboro. In certain appflcatfons 
Involving unconsolidated shale formations, drfllng with mud can create an 
impervious cake on the we&bore waBs which wfl be detrimental to future 

8 
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ccfledtublng with ^apparatus andmelhod as described c^anhanees 
™<"^coBed tubing,*^ 

oatedWfiafcond^CQamund^i^eo^ The open ce8 filter material 




" * - - ~J In flow In thdt 
olfaction. The opening size in the filter material 28 is pf*fictable and the 

assert^ can be prote^ for datfv^tothetfeslredfoc^ 
^^«Wriatedc^toerdu^ 

wflh the underiytig tube 20 below ft. While various types of mechanical 
expansforis of trie urtfertyirio tube 20 torn 
state have beer, described, other te<*»^ 
ajalnsttteweftT^^suppott^ 

P*» ravingabmeopen area. tatheonfcrofMto^percentamaJsolnthe 
punrtewoftheir^enaon. Thereinto** tayerwhfch can be between the tube 
andtr»ttefmalsfW2a > orwithtnlhot^ 

Ihe ^materia! 28 through the ope«^i4htr«oa8eptoaortube20.as 
shown In Figure 2. 

Tr» toregohg dfeciosure and de^ 
and explanatory thereof, and various cttanj^ in the size, shape arid materi- 
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ate, as wen as in the details of the illustrated construction, may be matte 
without departing from th© spirit of the Invention. 
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CLAIMS 

1. A woflbore completion tool 

a perforated body mads of an expandable material; 
a filter assembly mounted over said perforated body to as to 
cover the perforations in said body; 

a tool acting on said body to expand it and said filter mounted 
aroundttoatow^ti^torno^ 

2. The assembly of ciaim 1, further comprising: 

a protective cover for said filter assembly which te removable 

downhote. 

3. The assembly of daimi, wherein: 
i^axparKiabierrwtertdtoco^ 

Ihe wenbore, «menjopon said tort 

filter toward the surface defining the weflbore. 

4. Ttoass«nblyofc}atot3,wnereiw 
^ body assumes a mundodeha^ 

5. The assembly of data 1. further comprising: 

* reinforcement between said body and said fitter assembly to 
support said fitter assembly in the area ef said booy perforations. 
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6. The assembly of claim 1 t wherein: 

said perforated body comprises a segment of a coHed tubing 

string. 

7. The assembly of daim 6. whereto: 

said segment has an open area fci tfie range of up to about 40%. 

8. The assembly of daim 6, wherefn: 
said segment is flexttte. 

9. The assembly of daim 6. wherein: 

satt segment is made from a flat member which is rotted Into a 
tube with a sealed longitudinal Joint 

10. The assembly of data 6 P wherein: 

add segment Is made from a flat member and rotted spfra&y to 
a desired diameter having Rs spiral semi sealed 

11. The assembly of daim 3, wherein: 

said perforated body comprises a segment of a cofled tubtog 

string. 

12. The assembly of daim 1 1, further oomprtsing: 

a letaforcemertt between said body and saWttter assembly to 
support said filter assembly in the area of said body perforations. 

12 
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1 

2 
3 



13. in© assembly of daim 12. Mther comprising 
downhote. 



1 14. A method of welcomptetiorx comprising: 

2 running ki a tubular body wmi perforations and a fitter assomtjfy 

3 mounted over the perforations on the body; 

4 expamflngthatutxjtarbc<fydo\vrinote. 

1 15. The method of claim 14. further comprising: 

2 providing a protective covering over the Oeressernbjy for run-in; 
-■- -. 3 removing the protect covering dovsmhote. 

1 16, The method of claim 14, further comprising: 

2 corrug ati ng said tubular body; 

3 altering said corrugating into a rounded shape by virtue of saw 

4 expanding. 

1 17. method of daim 14, further comprising: 

^' 2 engaging the weflbomwflh the Star assembly due to said ex- 

3 pandJng; 

4 using a segn^ of a>fled tubing as eaJd tubular body. 
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1 ,e - ™ e mefliod of daim 14, further comprtsing: 

2 providing a support between said tubular body and said finer 

3 assembly. 

1 10. The method of clafmU, further comprising: 

2 providing an open area on said tubular body of up to about 40%. 

1 20. Th9metrKxJofdafm17.hjrtr^compris}rg: 

2 corrugating said tubular body: 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 
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- 15 - 

21. A wellbore conviction assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is expanded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any or 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby e xp a n ding said screen. 

20. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore couplet ion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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